205 1
2010 4£ 01 A

o HOR E oot R
PROGRESS IN GEOGRAPHY

Vol.29, No.1
Jan., 2010

AEZ XG5 RETR

& 2 X AR
(L. Sy P2 5 SR B M 510275, 2. B BEHUBH 15 el B M 514105
3. BRI, 510275)

O 9CE RS I BARAS A 3L 22 0 24 (B R A 8 A A 22 A AT 52 XU I S figk Rk — [ B AS) 4 T
HEERA S G0 BUA MBS AT AMHA N AT DR Z B FE SR . I\ 20 t20 60 4R IF IR, — 26 [H KA
i X 78 A i T 4 52 AU SN bR o b HEAT T R AR (HJR RCE AT 2 WS TSI AN 22, F AT 45 52 KUK Y 2 2
WG 5 AT DR S0 s AR 8085 43 BT A 06 ok 48 ORI PN il 2 P i | 22 LS ik XU 23 BT g Bl 76 45 15 PN Ab
T RS AIT 2 ) S Al b AR SO 9 R e 52 XU BT T EAT T R B, ) B ol 0 i XU | 2 5 IR PR XU =
FpFIRTE A RIIR R KA B R 9 TH T 3232 KUK A9 2545 W 50, 10 R PR e 7 4% 38 T R0 40 A 90 5 T e 52 KRG, o v | 38

) e 28 RIS 48 i) A0 XURS: 45 B2 H
X B OIR: IR KU UCE  BFT O R b i

1515

JAURS: B9 0 1R 9 IE I I — 1> #2008 45
11 A v [ 93 By 40 B 23 U 40 17 4 ol 25 D 25 28 47
TR MAR 2 2 WU 3R KU 43 B LA HIL
7RSS B, 2 BCHE RRAY I8 SCAR B 1 R
AR ) REEAIE 5 18 748 3 B A IR, 7 9 KUK T T
FEATIBEIE F 2 KB fE e S e R
G DR XU DA 45 | R A #E B AT 42 52 KUK 1) A
5. TEE PR Z 5 BT R 9 FH KRBT b BR T 58
P H AR R H RGN AERLR KU Al AR GIS Y R
FHBIEFE A, B O B 5C T DA 25 28 6 AN SCAT o 45
JEXT N4 32 WU K IR R 285 WF e, TEBUSE I
Sy, FREXE F AR ICE A e 52 XU B S
L2 0] AR DA A2 ) @ AT R A B kiR

A DA 20 1H22 60 4F UK BT 1R BF 5% Al 45 52
KU, 1969 4F- Starr 7E{Science) I & & SCH 38 1 K
W5 5500 1 LB 0 2% B L R
X [A) R SRy ] R 52 R B SE B E T kA,
T, AR 22 [ GEORHE X3 Y7 AT 42 52 XU 109 [l K A T
M e, A3 5 B AR R A 22 A I KRR

ris B A . 2009-07; &1T BER: 2009-10.

RSP0 A s b DX T 3 AT 4 A AU
PENO R [ AT 22 52 XU A AF T IR 4 e A9 SC
1k A 2000 4F 9 T B2 52 KU 18 5 O B R )i,
FE] P AT 42 37 ARG BF 5 iy 7 TR 4 i, 4
F6 % B TR U TR KU RS B TR
OISR <A I TR0 T 6 T [ AR 0CE K Tl %
KBS HFFE 380 2008 4F 5 H 12 B, HE s &4
T8 YR, HEr s R I X I AE AT K
A, A R b A e 2 R OR ok I A 1 AU
FEVR 2 T R 3 G 9l 22 1] 55K OP A K 2 R AT
I 1) B R Pk ik, AT 42 A2 AU F 9% AE & X A — A~ T
H AT LA FEATT A A B AT AT 1 Bl 9 ek T He SR i 1
BRFARAE A S a6 n] 22 KUK S SO0 A b
T SR e (OIS 0 s S o 5 e i I £ W 4
MBS T 10 64T T TR,

2 Al MR 7 X
R 9 — AR A 0 2 T 32 KR R B B 5

1976 4 Lowrance A T (Of Acceptable Risk: sci-
ence and the determination of safety)— 5, $2 H} “ 1

HEEWE: il k=211 @ AR R E W H (3226131),
TEE A . MG E(1979-), B b 22 A, PRI, T AR 58 2 | 32 30 90 R B8 0 5 KU A0 I 52

E-mail ; shangzhh@mail2.sysu.edu.cn

BIER X AR(1963-), T 1R BT AR 1 1 80, T A S0, = 28 Ao b 500 9 5 5 R R Al R B0 1 B N 2 T

E-mail ; liuxilin@mail.sysu.edu.cn

023~030 5t



24 Hh

LI

29 &

AR — A YIRS AT 4532 I, B A 2 2 4 i ")
X — MR R I AR A U5 VR, 1981
4E Fichhoff %5 ) (Acceptable Risk)— 45 #%IA A Al $%
32 AU 50 B S 24 XU (B 95 E AR 0 KU ) 1Y
A2 BRI 5 DR JUAS B A G % AU Ay ol TR
JE S B R AR RS R AR R RS
A B I A R R PRAE ) T 2K Marszal 8 H 0] $2
32 AR I 2 A BRAF G AR B2 T T A
WE R, gk, o832 W& — N & E
SR AL AUE BUA ARFE OISR A I AR
[ R, BELR A 75 S5 Rl R R 1520

H i £ 6] ¢ 5l 3552 KR i BEIR X 0F AR £,
1994 4 Fell 15718 T 1 3 0l 232 KBS 2, 1997 4=
B b 5 B 22 B A 2 (TUGS) W 3 TAELL T B9 RS AR
Z2 1438 AT e 32 R Sy AL 2 Ry T DR IR — o ] 4
T R 2 A RIS, 3 XU B B0 B 5 B )
A W I AT B A R HE— 2B BRI, 1999 4F
Aleotti & 7] 32 37 JAU G B4 HE & AR o X6 1 31 o &
JRURS: A AR B2 2008 4F Fell 25 5 S 3 K
AT 4252 KU 20 o T AR B AR A s R a2
(1) — B AU, AT A AR HOR 5 B A H ) 425l
AN Ry 1 — 25 9 SR AU 7 2% O G LAY LA
T a2 XU Y B A 22 DA XU A B0 AR B R
IR A1 55 55 KU (] 79 1 A7, (5 2 08 At 52 e PR 3R
FIEARZ 2009 4F G RO R X AT 4 A7 XU
AIE LN e — DB — X AE A A2 (2T
LA FURBE 2544 TR AT DA 22 (T FE AR R B0 X
S T 52 U (8 R o S, 2 IR R R T in 4
T, JF AR T RS (4 5 5T — Fh v 7 i 2%, W] L)
VB AT 422 52 AU B AR Rt 5L,

] P % P 4 A7 IR i A B 19 BF 9 AR 20, 2000
AEA BRI T R] 2 XURS R AE A B e T ik
AR T TS XU B ] 2 52 M R AR AL 2 0 AR AR 4l 0
JEE R T IR 7K T 1 2 32 R ) 4R T 45 DA< 5% i)
ON AR KU TR A DR 2877 R A IR e 55 11 4 o PR
ASFEE XA BE A AU B2 57 P R) AR — 28 43 A1
] N 2 3 2 SR A 5 A0 ] A7 XU 1 Stk I
B0 LA 53 4003 B 1T 42 32 B iR AT T A 2 KR
WA W S B B8 S i e HE SC, DN A Ah SCRR R
B, RE A2 AR OFAR i, B8
TEM I MR bk = Rh U A Gf H IR TR
HORBEATE bR Fr T ARG — L BT

3 ] A XU D ) s o

VG 75 [ 58 15 A] 52 VR F 52 07 1 T i 1 AR %
TAE, XEHFSE DL il B 5 % 4 2 51 23 (Health
and Safety Executive-HSE) & {t. 3,20 142 80 41t
W] HSE 56 A% v, il Jo] B E 4T 1 0] 13252 KU 1) ) 26
T, 2001 4F HSE #5717 A 2832 KUK 1 B AE 220,
i 2 froR . A] 2 5% XU (tolerable risk) i T A 4532
KBS (acceptable risk) 5 AS AT 42 52 A (unacceptable
risk) 2 ], 33K — DX I 0 % XIS 7 £ 45 7 5 B AT A T
R KF E,BIFF 4G ALARP(As Low As Rea-
sonably Practicable) i 1, 3 — J5t ) 9 177 22 [ 5¢ o >R
R, A2 1 B 5 o~ R 2 RS A A 22 B 2 4 1Y
R T 42 32 AR J 0 22—

DRI — M 43 2 i XU, (6 458 A~ AU T AE 23
JRURRE ) | 8 5% IXUIRS: o0 B 5 JRUIRG: = R 28, L v A i XL
AIEZ IR ET 2 . > AU (Individual Risk-
IR) B i S 7K A HE A — i ELR 32 O 1 1
ANH T RE R R AETIET BBEE, 2 XU
(Societial Risk— SR) # X h— K S5 il i i —
Hoid N GUAE TR REAR, AN XU 8 5 A A48
FETFORR IR, AR IH AT 52 KUK i B 58 7 T

0 WA
Ja ] ik w4

1_‘ |. !.l'-(. I‘i\ 4
g o E> (I, 4
Sk i A 7 AR

P T AT A2 XU 52 ) PR 3R B HL G R

Fig.1 The relations of the influencing factors of acceptable risk/®

A

A5 0§52 52 1%

- Al A7 I, s

A 43¢ 52 AL i

2 HSE By 252 UK AE S
Fig.2 HSE framework for tolerability of risk®(HSE 2001)



13 R 4 L T 32 KBS R S 25

P BIF 5 A R ORI 1) 1 3 O 5 AT 42 A2 KUK F
9% . 2000 4F K M 5T 7 57 5% 23 (Australian Ge-
omechanics Society— AGS) it T “Landslide Risk
Management Concepts and Guidelines”, H: H [ 2 —
LI O AR i b G B AT 52 KU 4R 15 BLPY, 2007 4R
AGS IR T —E48m , * T XK AGS #il B
BRI O A PN TR XA DOV R SEUN
TR AT e 52 KU AAT 232 Kk 1 s,

R T RO A, 3 FE A s b DXt i S T I
9EH WAL HZ B bR 1998 4 T s U A1 1 )
T #& 4k (GEO)BX A H WL T (Landslides and boulder
falls from natural terrain:Interim risk guidelines )i
AU X AN XU A 23 XUBS R4t T bR
e, FARIE SR T BT A S DA AR 1) e R
RVHEN 107748, LA £ X I K R E S 107/
AR, AR U AT 2 AR R DL F - N i 3R
(9, FN il 202 R T ol T — g AE T A B(N) B AL
2 U (F) 20 18 B ~F- T P11, 7R b iy 1 RS
2z RURS: ] F2 2 AR, — AN AL e bn (18] 3), — 4>
Je Bt — B R B R e RR (] 4), TS A o 9 IX
BIE T Al AR 2 1 — A a2 X FE A Se b i b
AN AT 32 RS B4 LA /Y IX AT 35 ) ALARP J5
DU, P o v AT 52 DX £ BR AR Ay ¢ el
JRHFE T A BOR #1000 A, 1000~5000 A Y X
SR TR T A DX I DX AR R E R R R E 2R ALY T
Pt — ST L A A Ml X BETF R AR —E AN T 2
(ELAZBRR i 22 75 SR A 32 P A8 o A

1R 5% 6] R DX 38 3 A7 s ek 1) T 4 52 XL
b, # R S AE RS B SR 2 b S X SR v
AL B, AR AN [m] [ SR b DCR] HE 52 XU 19 %
ANTa) E AT 2 A2 Ak v BE AR AL, A AU T 2252 1Y
B RABAE 107~ 1074 Z 8], 423 KUBS: (Y 7T 45 52 7K -
Z UL FN 2ok i i, KUK RO 45 2 (Risk aversion
index) Rl FN i1 2 &} 3 £ S -1 (XU H1 37 —Risk neu-
tral), T N=1 B K A] 2052 KU 19 #2107
AR, BR T RO RN A o L DX Ah TR YA BT B R
9 il 7 W A2 MR IR AN 2

4 Al A2 AU B BIF 5 07 1

H M Starr 3 i L8 T ETRST T W 252 KU 2
JE WV 22 2 3 B A AT 4% 52 KU RO W5 ik L kAT

VS o Okrent SAA5HE 23X EREM A R Z A7
WITEAANT WS Ll briE EEEF RS
VR BRI S B RS A AR A AR R A
Forp e B07 s AR RS o3 b DR R A A 2 Y
7715 52003 4F Jonkman 55 JEAS AU 423 UK |
2 AU R S5 AU 55 A ) i R BB 2, gl 1T
P32 RS B 5 10 BT 0Tk R R HLEAT IR, X
B 75 A FT LS A AR O AT A2 KUK B F 9 4 AR
F1 AGS XTEEM - KEFMAME G AEZR
AJ 2 52 IXURE B3 30
Tab.1 Recommendations for acceptable and tolerable risk
in AGS for Imptance Level 2 Structures and for Life™”

s ”H% 2 ] 2452 A
‘ I T T
g%wﬁ%ﬁﬁ [ 1094 B, (ESRIE 1054
;ﬁgiﬂ%ﬁ” R 074 P, R 1074
107}
103
e 5 ] 45 4 1L

ARFET NI R

W ALALARPIEL I

1 1o 100 1000 10000

SEI A B
Pl 3 4 S A XU ok v )
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T PR ORI R 2 T HE 2 KUK VL (Very Low
Risk) A ] £z 52 KU

DRI 6 I 5k ) G R 7E 1 24 4R RO a7 B
SE 3BT T BEAT DRI A E P U ik e S A O HL
T KBS 3C T o BT X 5l R R 1) SR A 4
G, A7 SR Y ELE T 0, AT LARE TR BEOREAS
F5 4 i 2 T AN 50 A 1 Bl DX % 3K [ B E A A] Az X
W BIF 5 HAT BRI 2 2 S
4.2 FAEE 4

AL %5 59 BT (Cost—benefit Analysis)#2& M 45 &
K7 oe =/ DA s I g 5 A B =W e S o (R0 N
R, FUBE Y R0 A R A I e T A SR T B Y
S, 1980 4F Starr 7F (Science) ' & 3 T8 X
{Risks of Risk Decisions), *F X5 Fl 25 2 6] 1Y 5%
RIEAT T BRI I #7817 ] He 52 KUK A v 1Y
— RARAE : KU AAAE — > BR (A5 58 T2 55) Fll
BRI B AR GH FE T AR, W 2 (8] 14 X s 2

AR L 25 53 T SR I 9% ] 4% 32 R e R 2 A
Z Wz — , — WA IE VRS T FE B RN A% 2 1) 42
R E , H R 2 RS R 25 A VA AR X BA 5
i, AHR N 5305 T AU A 4 R A AT 4 1L, L
TEERESEm— D88 EY, BT AMEEM
B A8 S5 N 1T R B DAL I 22 5 i R X — [ R R Ry B AR
RUAE A3 AT O T e R W A
4.3 £iEREHRH(Life Quality Index, LQI)

AL 42 32 KU K 1R B ] DA R R — A~ 22 0%
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Fig.5 Risk—benefit pattern for involuntary exposure!



13 R 4 L T 32 KBS R S 27

LOI By ARl b 25t 1 —A> 6 BRLAY ) 92 52 b, JF Ak
TMRAETHIe XML 58 LQI #47 1 itk |, # Hon
T H R GO FUE A e,

LQI WAL B A Sz e 1 20 AR GV ) = A 82
fa b, B & 0 B3k | A= Ay 9 2 S LA K =2 52 4 B 2
T P A A5 TR S At o 1) A i A N P B AR
7oK, R LQI J2& & - 38 75048 3500 XU 45 3 45
b o e BT AR TS RO IRE A K A 2
M e, WA N EZ AR R E, F
LQI 5 RYTE fife TR Az i AU 19 26 3K FLAS | HA R
R0 SC, HE DU 2 D) R0 Ml i 1) B o, B 3
fifp D 5 AnAnT LA e AR AR SR AT AR08 1Y 22 4
4.4 FN [

S [ Ah ] A2 KR AT ) LA B A2 XL
W i i A 2R3K D7 R 2 PN &L PN it Soim 7
T 1967 4F-H1 Famer 4 5 I HI199 5t J2 e B iy ]
F 52 R AR v 1Y G B 8, T s A R T i S
BB o FIV il 202 2 57 7 g sk Kt Bk ik
i, AR T AT Y RUBSIR BE |, it 28 A8 3B XU A
BOR , — R, BB, KUK DR 48 % (risk
aversion index) B 5 , #4381 19 iy 2 A KUK
A (risk neutral),

FN i e A PR 7 5, X 2607 4R 2 h
TR A Y, o R A 2
s R BT Y R e e Sy A A AR A A
VA HAMEAS TR SEbrh R AT I iR R R 2
Bl ARy R S ) 7S 0 FIV i 2%
i T e 32 KUK K — A 45 AT 2B 3R, o —
A W — SN AT A2 AR LR bR ELR DL 1 IX B
WU R AN AT 252, 33 A5 b THE 2 00 B 5 2 RS 2K
(B, — M2 py b, — 2 M2 7e kb b g, il
LR BE AR TR T A i BB SEBR bR
J2 AL PR R s 1 25 0 i — AR T 4 3
JRUR: B AR TRE 2R, B o 42 AT DXy KUK Sy T 4 52 XL
W o 2R 2k 22 ) DX JXURS: DAy ) 20 52 XU (HL b 23
1E ALARP J5U0U R [AIC

PEAT 22, A0SR B — 1 Bl 0 A2 XU Tt 2 T 91 2%

P IR T 0™, 1-F, <10 @

X
K By WAREAR (6 SITE j G B AE T A KR B
KTHTF 10 A,
FN th£e E i S e TR IER, EidEEn

N [ M e B
5 i) il £ v
GDP + Al \f’fiii ful
AR R 7 H IR
fief ) bt
v Y Y
AN BJGDP i W3 7
e
l A v
R R it 4R AL Ql)

Bl 6 LQI (1 & sl syl
Fig.6 Conceptual Model of the Life Quality Index!
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Acceptable Risk and Disaster Research

SHANG Zhihai'?, LIU Xilin'?
(1. School of Geographic Sciences and Planning, Sun Yat—sen University, Guangzhou 510275, China;
2. School of Geography and Tourism, Jiaying University, Meizhou 514105, Guangdong, China;
3. Natural Disaster Research Center, Sun Yat—-sen University, Guangzhou 510275, China)

Abstract: The purpose of disaster risk assessment is to assess “how safe is safe enough?” Accept-
able risk is the common method to answer the question which is defined as the level of potential
losses that people considers acceptable given existing social, economic, political and environmen-
tal conditions. Many countries and regions had a number of explorations on life acceptable risk,
but only a few of them were about disaster acceptable risk, and they focused on three types of dis-
aster of landslide, earthquake and flood. According to the risk or its consequence, many countries
established quantitative criteria of acceptable risk and most of them were similar. At present the
methodology of acceptable risk included risk matrix, cost—benefit analysis, life quality index and
FN curves. Risk matrix was based on qualitative analysis and commonly used in the countries lack
of data and technology. The three others were based on quantitative analysis, of which cost—benefit
analysis was the most commonly used as early as 1969. Life quality index sovled the economical
value of life by the combination of GDP, life expectancy and the ratio of work and leisure. And
the advantage of FN curves was its expression of graph, howerver its disadvantage was how to cal-
culate the frequency. Now the challenges are uncertainty evaluation, probability assignment, ratio-
nal value of life, distinction between objective and subjective value and environmental damage.
On the basis of a summary of acceptable risk researches home and abroad, this paper prospects
that the basic problem of disaster acceptable risk are theory, criteria and methodology of accept-
able risk. By three different expressions of life risk, economical risk and environmental risk, this
paper proposes that it is necessary to establish the principles and criteria of acceptable risk con-
formed to our national conditions, and promotes the integrated study on acceptable risk, so as to
provide scientific bases for disaster control and risk management.

Key words: acceptable risk; disaster; methodology; criteria
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